
US 20080083540Al 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2008/0083540 A1 

Haugen (43) Pub. Date: Apr. 10, 2008 

(54) APPARATUS AND METHODS FOR continuation of application No. 10/625,840, ?led on 
TUBULAR MAKEUP INTERLOCK Jul. 23, 2003, noW Pat. No. 7,073,598, Which is a 

continuation of application No. 09/860,127, ?led on 
(76) Inventor: David M. Haugen, League City, TX May 17, 2001, now Pat, No, 6,742,596, 

(Us) 
Publication Classi?cation 

Correspondence Address: 
PATTERSON & SHERIDAN, L.L.P. (51) Int. Cl. 
3040 POST OAK BOULEVARD, SUITE 1500 E21B 19/16 (2006.01) 
HOUSTON, TX 77056 (US) (52) U.S. Cl. ......................................... .. 166/380; 166/771 

(21) Appl. No.: 11/872,307 (57) ABSTRACT 

(22) Filed: Oct. 15, 2007 _ 
Apparatus and methods are prov1ded to prevent an operator 

Related U_s_ Application Data from inadvertently dropping a string into a Wellbore during 
assembling and disassembling of tubulars. Additionally, the 

(63) Continuation of application No. 11/393,311, ?led on apparatus and methods may be used I0 for running in Casing, 
Mar. 30, 2006, noW Pat. No. 7,281,587, Which is a running in Wellbore components or for a drill string. 

150 

110 - - 140 

220 

l—l___ 

270 

122A 

1 i "IH 200' ~\ 5;; 
r __ 

250_- __ 1 I if a _ 240 
LlJ-——-) 

'2 



Patent Application Publication Apr. 10, 2008 Sheet 1 0f 10 US 2008/0083540 A1 



Patent Application Publication Apr. 10, 2008 Sheet 2 0f 10 US 2008/0083540 A1 

FIG. 2 
( PRIOR ART) 
240 



laimmmwk?llllné. 
US 2008/0083540 A1 

200 

Patent Application Publication Apr. 10, 2008 Sheet 3 0f 10 

o 3 3 

O 0 1 o 0 0 0 1 0 8 4 5 3 3 3 3 3 3 

I I I F r \ 

\ \ \ .//////// 
O 0 2 3 3 3 

FIG. 4 FIG. 3 



Patent Application Publication Apr. 10, 2008 Sheet 4 0f 10 US 2008/0083540 A1 

500'“ SPIDER HOLDS STRING 

I 

510“ TOP DRIVE ENGAGES 
CASING 

I 

POSITIONS CASING FOR 
520'“ CONNECTION 

I 

53()-—\ THREADS CASING TO 
STRING 

540 "‘\ SPIDER DISENGAGES 

550“ LOWERS STRING 
THROUGH SPIDER 

560 SPIDER REENGAGES 
’_\ STRING 

570 TOP DRIVE 
‘_\ DISENGAGES STRING 

FIG. 5 



Patent Application Publication Apr. 10, 2008 Sheet 5 0f 10 US 2008/0083540 A1 

500“ SPIDER HOLDS STRING sENsoR DATA TO CONTROLLER I’ 

L 502 

510“ TOP DR'VE ENGAGES sENsoR DATA To CoNTRoLLER 
TUBULAR .._ 

K 512 

MOVE TUBULAR TO 
520 ’\ CENTER 

532 
(TORQUE SUB DATA To CONTROLLER 

53o“ THREAD TUBULAR TO -» 
STRING CouNTER DATA TO CoNTRoLLER 

k 534 

540’\ SPIDER DISENGAGES 

550'-\ LOWER STRING 
THROUGH SPIDER 

550a SP'DER REENGAGES SENSOR DATA TO CONTROLLER 
STRING 

k552 

570 TOP DR|vE 
‘ \ DISENGAGES STRING 

FIG. 6 



Patent Application Publication Apr. 10, 2008 Sheet 6 0f 10 US 2008/0083540 A1 

FIG. 7 



Patent Application Publication Apr. 10, 2008 Sheet 7 0f 10 US 2008/0083540 A1 

1' i i 
l I 

105 n \ 150 
110 

i 140 

122 {i} 
— 200 

124 I 240 
120 b 125 

r 5/- 301 



Patent Application Publication Apr. 10, 2008 Sheet 8 0f 10 US 2008/0083540 A1 

150 

110 d—_ 140 

220 

27o__-~k_ % 122A 

{'IHI FIG. 9 i 
200 _\ *2: 

£21 
250 _-___~ 1 i 4,.’ 240 

m 
260 

124 [ 

120 

210—~ —301 



Patent Application Publication Apr. 10, 2008 Sheet 9 0f 10 US 2008/0083540 A1 

FIG. 10 

O 4 1 

420 410 690 692 990 



Patent Application Publication Apr. 10, 2008 Sheet 10 0f 10 US 2008/0083540 Al 

N 
LO 
LO 

.THHH —CLOSED ‘IT. 

640 

656 / 

U I 

- NEUTRAL 

658 

-OPEN 

SAFETY OFF 

F1(3. 11 
SAFETY ON 654 

(U) , 

if» 

[L660 
1 I 

i "M 
£63. 

llllllIIH. llllllllllll. 



US 2008/0083540 A1 

APPARATUS AND METHODS FOR TUBULAR 
MAKEUP INTERLOCK 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 11/393,311, ?led Mar. 30, 2006, Which 
is a continuation of co-pending US. patent application Ser. 
No. 10/625,840, ?led Jul. 23, 2003, Which is a continuation 
of co-pending US. patent application Ser. No. 09/860,127, 
?led May 17, 2001, now US. Pat. No. 6,742,596, Which 
applications are herein incorporated by reference in their 
entirety. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to an apparatus and 
methods for facilitating the connection of tubulars. More 
particularly, the invention relates to an interlock system for 
a top drive and a spider for use in assembling or disassem 
bling tubulars. 

[0004] 2. Background of the Related Art 

[0005] In the construction and completion of oil or gas 
Wells, a drilling rig is constructed on the earth’s surface to 
facilitate the insertion and removal of tubular strings into a 
Wellbore. The drilling rig includes a platform and poWer 
tools such as an elevator and a spider to engage, assemble, 
and loWer the tubulars into the Wellbore. The elevator is 
suspended above the platform by a draW Works that can raise 
or loWer the elevator in relation to the ?oor of the rig. The 
spider is mounted in the platform ?oor. The elevator and 
spider both have slips that are capable of engaging and 
releasing a tubular, and are designed to Work in tandem. 
Generally, the spider holds a tubular or tubular string that 
extends into the Wellbore from the platform. The elevator 
engages a neW tubular and aligns it over the tubular being 
held by the spider. A poWer tong and a spinner are then used 
to thread the upper and loWer tubulars together. Once the 
tubulars are joined, the spider disengages the tubular string 
and the elevator loWers the tubular string through the spider 
until the elevator and spider are at a predetermined distance 
from each other. The spider then re-engages the tubular 
string and the elevator disengages the string and repeats the 
process. This sequence applies to assembling tubulars for the 
purpose of drilling a Wellbore, running casing to line the 
Wellbore, or running Wellbore components into the Well. The 
sequence can be reversed to disassemble the tubular string. 

1. Field of the Invention 

[0006] During the drilling of a Wellbore, a drill string is 
made up and is then necessarily rotated in order to drill. 
Historically, a drilling platform includes a rotary table and a 
gear to turn the table. In operation, the drill string is loWered 
by an elevator into the rotary table and held in place by a 
spider. A Kelly is then threaded to the string and the rotary 
table is rotated, causing the Kelly and the drill string to 
rotate. After thirty feet or so of drilling, the Kelly and a 
section of the string are lifted out of the Wellbore, and 
additional drill string is added. 

[0007] The process of drilling With a Kelly is expensive 
due to the amount of time required to remove the Kelly, add 
drill string, reengage the Kelly, and rotate the drill string. In 
order to address these problems, top drives Were developed. 
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[0008] For example, International Application Number 
PCT/GB99/02203, published on Feb. 3, 2000 discloses 
apparatus and methods for connecting tubulars using a top 
drive. In another example, FIG. 1 shoWs a drilling rig 100 
con?gured to connect and run casings into a neWly formed 
Wellbore 180 to line the Walls thereof. As shoWn, the rig 100 
includes a top drive 200, an elevator 120, and a spider 400. 
The rig 100 is built at the surface 170 ofthe Well. The rig 100 
includes a traveling block 110 that is suspended by Wires 150 
from draW Works 105 and holds the top drive 200. The top 
drive 200 has a gripping means 301 for engaging the inner 
Wall of the casing 15 and a motor 240 to rotate the casing 15. 
The motor 240 may rotate and thread the casing 15 into the 
casing string 16 held by the spider 400. The gripping means 
301 facilitate the engagement and disengagement of the 
casing 15 Without having to thread and unthread the casing 
15 to the top drive 200. Additionally, the top drive 200 is 
coupled to a railing system 140. The railing system 140 
prevents the top drive 200 from rotational movement during 
rotation of the casing string 16, but alloWs for vertical 
movement of the top drive 200 under the traveling block 
110. 

[0009] In FIG. 1, the top drive 200 is shoWn engaged to 
casing 15. The casing 15 is placed in position beloW the top 
drive 200 by the elevator 120 in order for the top drive 200 
to engage the casing 15. Additionally, the spider 400, 
disposed on the platform 160, is shoWn engaged around a 
casing string 16 that extends into Wellbore 180. Once the 
casing 15 is positioned above the casing string 16, the top 
drive 200 can loWer and thread the casing 15 into the casing 
string 16, thereby extending the length of the casing string 
16. Thereafter, the extended casing string 16 may be loWered 
into the Wellbore 180. 

[0010] FIG. 2 illustrates the top drive 200 engaged to the 
casing string 16 after the casing string 16 has been loWered 
through a spider 400. The spider 400 is shoWn disposed on 
the platform 160. The spider 400 comprises a slip assembly 
440 including a set of slips 410 and piston 420. The slips 410 
are Wedge-shaped and constructed and arranged to slidably 
move along a sloped inner Wall of the slip assembly 440. The 
slips 410 are raised or loWered by the piston 420. When the 
slips 410 are in the loWered position, they close around the 
outer surface of the casing string 16. The Weight of the 
casing string 16 and the resulting friction betWeen the casing 
string 16 and the slips 410 force the slips doWnWard and 
inWard, thereby tightening the grip on the casing string 16. 
When the slips 410 are in the raised position as shoWn, the 
slips 410 are opened and the casing string 16 is free to move 
axially in relation to the slips 410. 

[0011] FIG. 3 is cross-sectional vieW of a top drive 200 
and a casing 15. The top drive 200 includes a gripping means 
301 having a cylindrical body 300, a Wedge lock assembly 
350, and slips 340 With teeth (not shoWn). The Wedge lock 
assembly 350 and the slips 340 are disposed around the outer 
surface of the cylindrical body 300. The slips 340 are 
constructed and arranged to mechanically grip the inside of 
the casing 15. The slips 340 are threaded to piston 370 
located in a hydraulic cylinder 310. The piston 370 is 
actuated by pressuriZed hydraulic ?uid injected through ?uid 
ports 320, 330. Additionally, springs 360 are located in the 
hydraulic cylinder 310 and are shoWn in a compressed state. 
When the piston 370 is actuated, the springs 360 decompress 
and assist the piston 370 in moving the slips 340 relative to 
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the cylindrical body 300. The Wedge lock assembly 350 is 
connected to the cylindrical body 300 and constructed and 
arranged to force the slips 340 against the inner Wall of the 
casing 15. 

[0012] In operation, the slips 340, and the Wedge lock 
assembly 350 of top drive 200 are loWered inside the casing 
15. Once the slips 340 are in the desired position Within the 
casing 15, pressurized ?uid is injected into the piston 370 
through ?uid port 320. The ?uid actuates the piston 370, 
Which forces the slips 340 toWards the Wedge lock assembly 
350. The Wedge lock assembly 350 functions to bias the slips 
340 outWardly as the slips 340 are slidably forced along the 
outer surface of the assembly 350, thereby forcing the slips 
340 to engage the inner Wall of the casing 15. 

[0013] FIG. 4 illustrates a cross-sectional vieW of a top 
drive 200 engaged to the casing 15. Particularly, the ?gure 
shoWs the slips 340 engaged With the inner Wall of the casing 
15 and a spring 360 in the decompressed state. In the event 
of a hydraulic ?uid failure, the springs 360 can bias the 
piston 370 to keep the slips 340 in the engaged position, 
thereby providing an additional safety feature to prevent 
inadvertent release of the casing string 16. Once the slips 
340 are engaged With the casing 15, the top drive 200 can be 
raised along With the cylindrical body 300. By raising the 
body 300, the Wedge lock assembly 350 Will further bias the 
slips 340 outWard. With the casing 15 retained by the top 
drive 200, the top drive 200 may relocate the casing 15 to 
align and thread the casing 15 With casing string 16. 

[0014] In another embodiment (not shoWn), a top drive 
includes a gripping means for engaging a casing on the outer 
surface. For example, the slips of the gripping means can be 
arranged to grip on the outer surface of the casing, prefer 
ably gripping under the collar of the casing. In operation, the 
top drive is positioned over the desired casing. The slips are 
then loWered by the top drive to engage the collar of the 
casing. Once the slips are positioned beneath the collar, the 
piston is actuated to cause the slips to grip the outer surface 
of the casing. 

[0015] FIG. 5 is a ?oW chart illustrating a typical operation 
of running casing using a top drive 200 and a spider 400. The 
?oW chart relates to the operation of an apparatus generally 
illustrated in FIG. 1. At a ?rst step 500, a casing string 16 is 
retained in a closed spider 400 and is thereby prevented from 
moving in an axial direction. At step 510, top drive 200 is 
moved to engage a casing 15 With the aid of an elevator 120. 
Engagement of the casing 15 by the top drive 200 includes 
grasping the casing 15 and engaging the inner surface 
thereof. At step 520, the top drive 200 moves the casing 15 
into position above the casing string 16 for connection 
thereWith. At step 530, the top drive 200 threads the casing 
15 to casing string 16. At step 540, the spider 400 is opened 
and disengages the casing string 16. At step 550, the top 
drive 200 loWers the extended casing string 16 through the 
opened spider 400. At step 560, the spider 400 is closed 
around the casing string 16. At step 570, the top drive 200 
disengages the casing string 16 and can proceed to add 
another casing 15 to the casing string 16 as in step 510. The 
above-described steps may be utiliZed to run drill string in 
a drilling operation, to run casing to reinforce the Wellbore, 
or to assemble run-in strings to place Wellbore components 
in the Wellbore. The steps may also be reversed in order to 
disassemble a tubular string. 
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[0016] Although the top drive is a good alternative to the 
Kelly and rotary table, the possibility of inadvertently drop 
ping a casing string into the Wellbore exists. As noted above, 
a top drive and spider must Work in tandem, that is, at least 
one of them must engage the casing string at any given time 
during casing assembly. Typically, an operator located on the 
platform controls the top drive and the spider With manually 
operated levers that control ?uid poWer to the slips that 
cause the top drive and spider to retain a casing string. At 
any given time, an operator can inadvertently drop the 
casing string by moving the Wrong lever. Conventional 
interlocking systems have been developed and used With 
elevator/spider systems to address this problem, but there 
remains a need for a Workable interlock system usable With 
a top drive/spider system such as the one described herein. 

[0017] There is a need therefore, for an interlock system 
for use With a top drive and spider to prevent inadvertent 
release of a tubular string. There is a further need for an 
interlock system to prevent the inadvertent dropping of a 
tubular or tubular string into a Wellbore. There is also a need 
for an interlock system that prevents a spider or a top drive 
from disengaging a tubular string until the other component 
has engaged the tubular. 

SUMMARY OF THE INVENTION 

[0018] The present invention generally provides an appa 
ratus and methods to prevent inadvertent release of a tubular 
or tubular string. In one aspect, the apparatus and methods 
disclosed herein ensure that either the top drive or the spider 
is engaged to the tubular before the other component is 
disengaged from the tubular. The interlock system is utiliZed 
With a spider and a top drive during assembly of a tubular 
string. 
[0019] In another aspect, the present invention provides an 
apparatus for use With tubulars. The apparatus includes a 
?rst device for gripping and joining the tubulars, a second 
device for gripping the tubulars, and an interlock system to 
ensure that the tubulars are gripped by at least one of the ?rst 
or second device. 

[0020] In another aspect still, the present invention pro 
vides a method for assembling and dissembling tubulars. 
The method includes joining a ?rst tubular engaged by a ?rst 
apparatus to a second tubular engaged by a second apparatus 
thereby forming a tubular string. An interlock system is 
provided to ensure that at least one of the ?rst apparatus or 
the second apparatus is engaging the tubular string. After the 
tubulars are joined, the second apparatus is opened to 
disengage the string, thereby alloWing the tubular string to 
be loWered through the second apparatus. After the string is 
repositioned, the second apparatus is actuated to re-engage 
the tubular string. After the second apparatus secures the 
tubular string, the ?rst apparatus is disengaged from the 
string. 
[0021] In another aspect still, the ?rst apparatus includes 
a gripping member for engaging the tubular. In one aspect, 
the gripping member is movably coupled to the ?rst appa 
ratus. Particularly, the gripping member may pivot relative 
to the ?rst apparatus to facilitate engagement With the 
tubular. In one embodiment, a sWivel is used to couple the 
gripping member to the ?rst apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] So that the manner in Which the above recited 
features, advantages and objects of the present invention are 
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attained and can be understood in detail, a more particular 
description of the invention, brie?y summarized above, may 
be had by reference to the embodiments thereof Which are 
illustrated in the appended draWings. 

[0023] It is to be noted, hoWever, that the appended 
drawings illustrate only typical embodiments of this inven 
tion and are therefore, not to be considered limiting of its 
scope, for the invention may admit to other equally effective 
embodiments. 

[0024] FIG. 1 shoWs a rig having a top drive and an 
elevator con?gured to connect tubulars. 

[0025] FIG. 2 illustrates the top drive engaged to a tubular 
that has been loWered through a spider. 

[0026] FIG. 3 is a cross-sectional vieW of a gripping 
member for use With a top drive for handling tubulars in the 
un-engaged position. 
[0027] FIG. 4 is a cross-sectional vieW of the gripping 
member of FIG. 3 in the engaged position. 

[0028] FIG. 5 is a ?oW chart for connecting tubulars using 
a top drive and a spider. 

[0029] FIG. 6 shoWs a ?oW chart for connecting tubulars 
using an interlock system for a spider and a top drive 
according to aspects of the present invention. 

[0030] FIG. 7 illustrates an apparatus for connecting tubu 
lars according to aspects of the present invention. The top 
drive is shoWn before it has engaged the tubular. 

[0031] FIG. 8 illustrates the top drive of FIG. 7 after it has 
engaged the tubular. 

[0032] FIG. 9 illustrates the top drive of FIG. 7 after it has 
loWered the tubular toWard the rig ?oor. 

[0033] FIG. 10 illustrates the mechanics of the interlock 
system in use With a spider, a top drive and a controller 
according to aspects of the present invention. 

[0034] FIG. 11 illustrates a control plate for a spider lever 
and a top drive lever according to aspects of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0035] The present invention is an interlock system for use 
With a top drive and a spider during assembly of a string of 
tubulars. The invention may be utiliZed to assemble tubulars 
for different purposes including drill strings, strings of liner 
and casing and run-in strings for Wellbore components. 

[0036] FIG. 6 is a ?oW chart illustrating the use of an 
interlock system 700 of the present invention With a spider 
400 and a top drive 200, and FIG. 10 illustrates the mechan 
ics of the interlock system 700 in use With a spider 400, a top 
drive 200, and a controller 900. At step 500, a casing string 
210 is retained in a closed spider 400 and prevented from 
moving in an axial direction, as illustrated in FIG. 8. In one 
embodiment, the spider 400 is a ?ush mounted spider that is 
disposed in the platform 160. Referring to FIG. 10, the 
spider 400 includes a spider piston sensor 990 located at a 
spider piston 420 to sense When the spider 400 is open or 
closed around the casing string 210. The sensor data 502 is 
relayed to a controller 900. 
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[0037] A controller 900 includes a programmable central 
processing unit that is operable With a memory, a mass 
storage device, an input control unit, and a display unit. 
Additionally, the controller 900 includes Well-knoWn sup 
port circuits such as poWer supplies, clocks, cache, input/ 
output circuits and the like. The controller 900 is capable of 
receiving data from sensors and other devices and capable of 
controlling devices connected to it. 

[0038] One of the functions of the controller 900 is to 
prevent opening of the spider 400. Preferably, the spider 400 
is locked in the closed position by a solenoid valve 980 that 
is placed in the control line betWeen the manually operated 
spider control lever 630 and the source of ?uid poWer 
operating the spider 400. Speci?cally, the spider solenoid 
valve 980 controls the ?oW of ?uid to the spider piston 420. 
The solenoid valve 980 is operated by the controller 900, 
and the controller 900 is programmed to keep the valve 980 
closed until certain conditions are met. While valve 980 is 
electrically poWered in the embodiment described herein, 
the valve 980 could be ?uidly or pneumatically poWered so 
long as it is controllable by the controller 900. Typically, the 
valve 980 is closed and the spider 400 is locked until a 
tubular 130 is successfully joined to the string 210 and held 
by the top drive 200. 

[0039] At step 510, the top drive 200 is moved to engage 
a casing 130. Referring back to FIG. 7, the elevator 120 is 
coupled to the top drive 200 using a piston and cylinder 
assembly 122 and a pair of bails 124. The piston and 
cylinder assembly 122 may serve to axially translate the 
elevator 120 relative to the gripping means 301 of the top 
drive 200. As shoWn, the gripping means 301, also knoWn as 
a gripping head, is an internal gripping apparatus, Wherein it 
may be inserted into the casing 130 to engage an interior 
surface thereof. In one embodiment, a pivotable mechanism 
125 is employed to facilitate the engagement of the gripping 
means 301 to the casing 130. An example of a suitable 
pivotable mechanism 125 includes a sWivel 125 having a 
?rst portion 125A pivotable relative to a second portion 
125B. The sWivel 125 couples the gripping means 301 to the 
top drive 200 and alloWs the gripping means 301 to move or 
pivot relative thereto. Particularly, ?rst and second portions 
125A, 125B include connections means for connecting to 
the top drive 200 and the gripping means 301, respectively. 
Preferably, the pivotable mechanism 125 includes a bore 
therethrough for ?uid communication betWeen the top drive 
200 and the gripping means 301. 

[0040] To engage the casing 130, the piston and cylinder 
assembly 122 is actuated to position the elevator 120 proxi 
mate the casing 130. The elevator 120 is then disposed 
around the casing 130. The movable bails 124 alloW the 
casing 130 to tilt toWard the Well center. Thereafter, the 
gripping means 301 may be pivoted into alignment With the 
casing 130 for insertion thereof. Particularly, the sWivel 125 
is actuated to pivot the gripping means 301 as illustrated in 
FIG. 7. Once aligned, the gripping means 301 is inserted into 
the casing 130, and the slips 340 are actuated to engage the 
interior of the casing 130. 

[0041] In one aspect, a top drive sensor 995 (FIG. 10) is 
placed near a top drive piston 370 to determine Whether the 
gripping means 301 is engaged With the casing 130. The 
sensor data 512 is relayed to the controller 900 for process 
ing. 
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[0042] At step 520, the top drive 200 moves the casing 130 
into position above the casing string 210. Particularly, the 
swivel 125 is actuated to pivot the gripping means 301 
toWard the Well center. In turn, the casing 130 is also 
positioned proximate the Well center, and preferably, into 
alignment With the casing string 210 in the spider 400. 
Additionally, the traveling block 110 is actuated to lift the 
top drive 200 and the attached casing 130. In this manner, 
the casing 130 is aligned With the casing string 210 in the 
spider 400, as illustrated in FIG. 8. 

[0043] At step 530, the top drive 200 rotationally engages 
the casing 130 to the casing string 210, thereby creating a 
threaded joint therebetWeen. In one embodiment, the top 
drive 200 may include a counter 250. The counter 250 is 
constructed and arranged to measure the rotation of the 
casing 130 during the make up process. The top drive 200 
may also be equipped With a torque sub 260 to measure the 
amount of torque placed on the threaded connection. Torque 
data 532 from the torque sub 260 and rotation data 534 from 
the counter 250 are sent to the controller 900 for processing. 
The controller 900 is preprogrammed With acceptable values 
for rotation and torque for a particular connection. The 
controller 900 compares the rotation data 534 and the torque 
data 532 from the actual connections and determines if they 
are Within the accepted values. If not, then the spider 400 
remains locked and closed, and the casing 130 can be 
re-threaded or some other remedial action can take place by 
sending a signal to an operator. If the values are acceptable, 
the controller 900 locks the top drive 200 in the engaged 
position via a top drive solenoid valve 970 (FIG. 10) that 
prevents manual control of the top drive 200. 

[0044] At step 540, the controller 900 unlocks the spider 
400 via the spider solenoid valve 980, and alloWs ?uid to 
poWer the piston 420 to open the spider 400 and disengage 
it from the casing string 210. At step 550, the top drive 200 
loWers the casing string 210, including casing 130, through 
the opened spider 400. FIG. 9 shoWs the casing 130 loWered 
by the top drive 200. 

[0045] At step 560, the spider 400 is closed around the 
casing string 210. At step 562, the spider sensor 990 (FIG. 
10) signals to the controller 900 that the spider 400 is closed. 
If a signal is received con?rming that the spider 400 is 
closed, the controller 900 locks the spider 400 in the closed 
position, and unlocks the top drive 200. If no signal is 
received, the top drive 200 stays locked and engaged to 
casing string 210. At step 570, after a signal is received, the 
top drive 200 disengages the casing string 210 and may 
proceed to add another casing 130. In this manner, at least 
the top drive 200 or the spider 400 is engaging the casing 
string 210 at all times. 

[0046] Alternatively, or in addition to the foregoing, a 
compensator 270 may be utiliZed to gather additional infor 
mation about the joint formed betWeen the tubular and the 
tubular string. In one aspect, the compensator 270 couples 
the top drive 200 to the traveling block 110. The compen 
sator 270 may function similar to a spring to compensate for 
vertical movement of the top drive 200 during threading of 
the casing 130 to the casing string 210. The compensator 
270, in addition to alloWing incremental movement of the 
top drive 200 during threading together of the tubulars, may 
be used to ensure that a threaded joint has been made and 
that the tubulars are mechanically connected together. For 
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example, after a joint has been made betWeen the tubular and 
the tubular string, the top drive may be raised or pulled up. 
If a joint has been formed betWeen the tubular and the string, 
the compensator Will “stoke out” completely, due the Weight 
of the tubular string therebeloW. If hoWever, a joint has not 
been formed betWeen the tubular and the string due to some 
malfunction of the top drive or misalignment betWeen a 
tubular and a tubular string therebeloW, the compensator Will 
stroke out only a partial amount due to the relatively little 
Weight applied thereto by the single tubular or tubular stack. 
A stretch sensor located adjacent the compensator, can sense 
the stretching of the compensator 270 and can relay the data 
to a controller 900. Once the controller 900 processes the 
data and con?rms that the top drive is engaged to a complete 
tubular string, the top drive 200 is locked in the engaged 
position, and the next step 540 can proceed. If no signal is 
received, then the spider 400 remains locked and a signal 
maybe transmitted by the controller to an operator. During 
this “stretching” step, the spider 400 is not required to be 
unlocked and opened. The spider 400 and the slips 410 are 
constructed and arranged to prevent doWnWard movement of 
the string but alloW the casing string 210 to be lifted up and 
moved axially in a vertical direction even though the spider 
is closed. When closed, the spider 400 Will not alloW the 
casing string 210 to fall through its slips 410 due to friction 
and the shaped of the teeth on the spider slips. 

[0047] The interlock system 700 is illustrated in FIG. 10 
With the spider 400, the top drive 200, and the controller 900 
including various control, signal, hydraulic, and sensor lines. 
The top drive 200 is shoWn engaged to a casing string 210 
and is coupled to a railing system 140. The railing system 
140 includes Wheels 142 alloWing the top drive 200 to move 
axially. The spider 400 is shoWn disposed in the platform 
160 and in the closed position around the casing string 210. 
The spider 400 and the top drive 200 may be pneumatically 
actuated, hoWever the spider 400 and top drive 200 dis 
cussed herein are hydraulically activated. Hydraulic ?uid is 
supplied to a spider piston 420 via a spider control valve 
632. The spider control valve 632 is a three-Way valve and 
is operated by a spider lever 630. 

[0048] Also shoWn in FIG. 10 is a sensor assembly 690 
With a piston 692 coupled to spider slips 410 to detect When 
the spider 400 is open or closed. The sensor assembly 690 
is in communication With a locking assembly 660, Which 
along With a control plate 650 prevents the movement of the 
spider 400 and top drive lever. The locking assembly 660 
includes a piston 662 having a rod 664 at a ?rst end. The rod 
564 When extended, blocks the movement of the control 
plate 550 When the plate is in a ?rst position. When the 
spider 400 is in the open position, the sensor assembly 690 
communicates to the locking assembly 660 to move the rod 
664 to block the control plate’s 650 movement. When the 
spider 400 is in the closed position as shoWn, the rod 664 is 
retracted alloWing the control plate 650 to move freely from 
the ?rst to a second position. Additionally, the sensor assem 
bly 660 can also be used With the top drive 200 as Well in 
the same fashion. Similarly, hydraulic ?uid is supplied to a 
top drive piston 370 via a top drive control valve 642 and 
hydraulic lines. The top drive control valve 642 is also a 
three-Way valve and is operated by a top drive lever 640. A 
pump 610 is used to circulate ?uid to the respective pistons 
370, 420. A reservoir 620 is used to re-circulate hydraulic 
?uid and receive excess ?uid. Excess gas in the reservoir 
620 is vented 622. 
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[0049] Further shown in FIG. 10, controller 900 collects 
data from a top drive sensor 995 regarding the engagement 
of the top drive to the casing string 210. Data regarding the 
position of the spider 400 is also provided to the controller 
900 from a spider sensor 990. The controller 900 controls 
?uid poWer to the top drive 200 and spider 400 via solenoid 
valves 970, 980, respectively. 

[0050] In FIG. 10, the top drive 200 is engaged to casing 
string 210 While the spider 400 is in the closed position 
around the same casing string 210. At this point, steps 500, 
510, 520, and 530 of FIG. 6 have occurred. Additionally, the 
controller 900 has determined through the data received 
from counter 250 and torque sub 260 that an acceptable 
threaded joint has been made betWeen casing 130 and casing 
string 210. In the alternative or in addition to the foregoing, 
a compensator 270 can also provide data to the controller 
900 that a threaded joint has been made and that the casing 
130 and the casing string 210 are mechanically connected 
together via a stretch sensor (not shoWn). The controller 900 
then sends a signal to a solenoid valve 970 to lock and keep 
a top drive piston 370 in the engaged position Within the 
casing string 210. Moving to step 540 (FIG. 6), the control 
ler 900 can unlock the previously locked spider 400, by 
sending a signal to a solenoid valve 980. The spider 400 
must be unlocked and opened in order for the top drive 200 
to loWer the casing string 210 through the spider 400 and 
into a Wellbore. An operator (not shoWn) can actuate a spider 
lever 630 that controls a spider valve 632, to alloW the spider 
400 to open and disengage the casing string 210. When the 
spider lever 630 is actuated, the spider valve 632 alloWs ?uid 
to be How to spider piston 420 causing spider slips 410 to 
open. With the spider 400 opened, a sensor assembly 690 in 
communication With a locking assembly 660 Will cause a 
rod 664 to block the movement of a control plate 650. 
Because the plate 650 Will be blocked in the rightmost 
position, the top drive lever 640 is held in the locked position 
and Will be unable to move to the open position. 

[0051] As illustrated in FIG. 10, the interlock system 700 
When used With the top drive 200 and the spider 400 
prevents the operator from inadvertently dropping the casing 
string 210 into the Wellbore. As disclosed herein, the casing 
string 210 at all times is either engaged by the top drive 200 
or the spider 400. Additionally, the controller 900 may 
prevent operation of the top drive 200 under certain situa 
tions, even if the top drive control lever 640 is actuated. 

[0052] In another aspect, the interlock system 700 may 
include a control plate 650 to control the physical movement 
of levers 630, 640 betWeen the open and closed positions, 
thereby preventing the operator from inadvertently actuating 
the Wrong lever. FIG. 11 illustrates a control plate 650 for a 
spider lever 630 and a top drive lever 640 that can be used 
With the interlock system 700 of the present invention. The 
control plate 650 is generally rectangular in shape and is 
provided With a series of slots 656 to control the movement 
of the spider lever 630, and the top drive lever 640. Typi 
cally, the control plate 650 is slideably mounted Within a box 
652. The slots 656 de?ne the various positions in Which the 
levers 630, 640 may be moved at various stages of the 
tubular assembly or disassembly. The levers 630, 640 can be 
moved in three positions: (1) a neutral position located in the 
center; (2) a closed position located at the top and causes the 
slips to close; and (3) an open position located at the bottom, 
Which causes the slips to open. The control plate 650 can be 
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moved from a ?rst rightmost position to a second leftmost 
position With a knob 654. HoWever, both levers 630, 640 
must be in the closed position before the control plate is 
moved from one position to another. The control plate 650 
is shoWn in the ?rst rightmost position With a rod 664 
extending from a locking assembly 660 to block the move 
ment of the control plate. In operation, in the ?rst rightmost 
position of the control plate 650, the spider lever 630 can be 
moved betWeen the open and close positions, While the top 
drive lever 640 is kept in the closed position. In the second 
leftmost position, the top drive lever 640 can be moved 
betWeen the open and close positions, While the spider lever 
630 is kept in the closed position. A safety lock 658 is 
provided to alloW the top drive or spider levers 630, 640 to 
open and override the control plate 650 When needed. 

[0053] The interlock system 700 may be any interlock 
system that alloWs a set of slips to disengage only When 
another set of slips is engaged to the tubular. The interlock 
system 700 may be mechanically, electrically, hydraulically, 
pneumatically actuated systems. The spider 400 may be any 
spider that functions to hold a tubular or a tubular string at 
the surface of the Wellbore. A top drive 200 may be any 
system that includes a gripping means for retaining a tubular 
by the inner or outer surface and can rotate the retained 
tubular. The gripping means may include an internal grip 
ping apparatus such as a spear, an external gripping appa 
ratus such as a torque head, or any other gripping apparatus 
for gripping a tubular as knoWn to a person of ordinary skill 
in the art. For example, the external gripping apparatus may 
include a sensor for detecting information from its slips to 
ensure proper engagement of the casing. The top drive 200 
can also be hydraulically or pneumatically activated. 

[0054] While the foregoing is directed to the preferred 
embodiment of the present invention, other and further 
embodiments of the invention may be devised Without 
departing from the basic scope thereof, and the scope thereof 
is determined by the claims that folloW. 

I claim: 
1. A method of connecting casing sections by using a top 

drive, comprising: 
closing a ?rst member around a ?rst casing section; 

gripping and supporting a Weight of a second casing 
section With the top drive; 

rotating the second casing section With the top drive to 
join the second casing section to the ?rst casing section 
to form a casing string having a joint; 

sending data from the top drive to a controller, Wherein 
the controller is preprogrammed With an acceptable 
rotation value of the joint; 

stopping rotation of the second casing section based on 
the acceptable rotation value of the joint; 

supporting a Weight of the casing string With the top drive; 
and 

opening the ?rst member. 
2. The method of claim 1, further comprising comparing 

at least a portion of the data With the acceptable rotation 
value using the controller. 

3. The method of claim 2, further comprising initiating 
remedial action using the controller. 
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4. The method of claim 1, further comprising: 

preprogramming the controller With an acceptable axial 
load value of the joint; and 

comparing at least a portion of the data With the accept 
able axial value using the controller. 

5. A system for connecting casing sections comprising: 

a top drive comprising at least one adapter for gripping a 
casing section; 

a processing unit for receiving data indicative of a rotation 
value of a casing connection betWeen the casing section 
and a casing string; and 

a user interface for conveying the value of the casing 
connection to an operator. 

6. The system of claim 5, Wherein the processing unit is 
further adapted to receive an axial load value of the casing 
connection. 

7. A method of connecting casing sections, comprising: 

closing a ?rst member around a ?rst casing; 

engaging a second casing With a second member; 

moving the second casing to a Well center; 
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threading the second casing to the ?rst casing to form a 
joint and a casing string; 

sending data from the second member to a controller, 
Wherein the controller is preprogrammed With an 
acceptable rotation value of the joint; 

opening the ?rst member; 

loWering the casing string through the ?rst member; 

closing the ?rst member around the casing string; and 

disengaging the second member from the casing string. 
8. The method of claim 7, further comprising comparing 

at least a portion of the data With the acceptable rotation 
value using the controller. 

9. The method of claim 8, further comprising: 

preprogramming the controller With an acceptable axial 
load value of the joint; and 

comparing at least a portion of the data With the accept 
able axial value using the controller. 

10. The system of claim 5, further comprising a spider for 
retaining the casing string. 

* * * * * 


